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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) IVIONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent tenn adjustment. See 37 CFR 1.704(b). 

Status 

1)S Responsive to communication(s) filed on 28 August 2006 . 
2a)n This action is FINAL. 2b)KI This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1,2.6.10.11.16 and 20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) 13 Claim(s) 1,2,6,10,11.16 and 20 is/are rejected. 

Claim(s) is/are objected to. 

8) n Claim{s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 

1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or forni PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * c)n None of: 

1 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 

Applicant's election of Group I in the reply filed on 28 August 2006 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Claims 3-5, 7-9, 12-15, and 17-19 are canceled. Claims 1, 2, 6, 10, 11, 16, and 
20 are directed to the elected invention and are under examination. 

Oath/Declaration 

The oath or declaration is defective. A new oath or declaration in compliance 

with 37 CFR 1 .67(a) identifying this application by application number and filing date is 

required. See MPEP §§ 602.01 and 602.02. 

The oath or declaration is defective because: the filing date for parent application 
08/392,935 is incorrect. '935 has a filing date of 9/22/1995. 

35 U.S.C. § 112, Second Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 11 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 
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Claim 1 1 recites "carniosynostosis" which is undefined in the specification and 
the relevant literature. This may have been a result of a typographical error, wherein 
"heterotropic cranial synostosis" was intended. 

35 U.S.C. § 112, First Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1, 2, 6, 10, 1 1 , 16, and 20 are rejected under 35 U.S.C. 1 12, first 
paragraph, as failing to comply with the enablement requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. 

The claims are directed to methods of treating a BMP-related disorder or 
condition comprising administering to a patient an effective amount of a noggin 
polypeptide, or a variant or fragment thereof. The specification asserts that noggin 
polypeptides are effective to treat BMP-related disorders such as fibrodysplasia 
ossificans progressive (FOP). No working examples directed to protein therapy of 
patients already suffering from FOP or any other BMP-related disorder are provided. 
The specification discloses that gene therapy with nucleic acids encoding noggin 
protected mice against ossification upon subsequent treatment with a BMP-4 implant. 
However, this working example does not speak to how a noggin polypeptide would 
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affect a patient already suffering from a bone disorder, as recited in the claims. It is 
known in the art that noggin is an antagonist of BMP-4, and that BMP-4 is involved in 
FOP. See Zimmerman et al. (1996, Cell 86:599-606); Hanallah et al. (2004. J. Bone 
Joint Surg. 86 :80-91) ; and Glaser et al. (2003, J. Bone Joint Surg. 85 :2332-2342). 
Similarly, the prior art suggests that pre-treatment with noggin via gene therapy can 
protect against ossification upon subsequent treatment with a BMP-4 implant. See 
Hanallah et al. and Glaser et al., supra. However, the specification does not provide an 
enabling disclosure for the claimed therapeutic methods for the following reasons. 

Factors to be considered in determining whether a disclosure enables one skilled 
in the art to make and use the claimed invention in its full scope without resorting to 
undue experimentation include: (1) the quantity of experimentation necessary; (2) the 
amount of direction or guidance presented; (3) the presence or absence of working 
examples; (4) the nature or complexity of the invention; (5) the state of the prior art; (6) 
the relative skill of those in the art; (7) the predictability or unpredictability of the art; and 
(8) the breadth of the claims. See In re Wands, 8 USPQ2d. 1400 (Fed. Cir. 1988). 

In the instant case, the quantity of experimentation required to detemiine how to 
use noggin polypeptides therapeutically is enormous. The specification provides very 
little guidance regarding how/when noggin should be administered to a patient already 
suffering from a BMP-related disorder, and what effects can be expected. Thus, the 
skilled artisan must determine these factors empirically. Other than a broad assertion, 
the specification provides no detailed guidance nor working examples regarding how to 
use noggin polypeptides therapeutically. The nature of the invention is very complex 
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given that therapeutic methods are generally complex and methods affecting bone 
growth must take into account the well-known fact that bone is a remodeling tissue 
affected by many endogenous factors and environmental factors. The state of the prior 
art indicates that noggin may actually induce increased bone density and bone 
fomiation rates, which would not be expected of a BMP-4 antagonist and is the opposite 
of the asserted therapeutic activity of noggin. See Yanagita, 2005, Cytokine and 
Growth Factor Reviews 16:309-317, particularly p. 314, second paragraph, first column. 
Furthermore, the art acknowledges that the developmental functions of BMPs have 
been extensively studied; however, the biological functions of BMPs after birth remain to 
be elucidated {ibid., p. 314, last paragraph of second column). Such is also the case for 
noggin, a putative BMP antagonist. Thus, the state of the art shows the unpredictability 
of what therapeutic effect a BMP antagonist such as noggin would have in a patient 
after birth. Finally, the claims are extremely broad, with many claims not specifying the 
BMP-related disorder to be treated or the effect that noggin administration is expected 
to have. 

Finally, the scope of the noggin polypeptides recited in the claims is unduly large. 
With the exception of claim 20, the claims encompass administration of any noggin 
variant or fragment, without any limitations on the number of insertions, deletions, or 
substitutions the variant or fragment can have when compared to a wild-type noggin. 
The problem of predicting protein structure from sequence data and in turn utilizing 
predicted structural determinations to ascertain functional aspects of the protein is 
extremely complex. While it is known that many amino acid substitutions are generally 
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possible in any given protein the positions within the protein's sequence where such 
amino acid substitutions can be made with a reasonable expectation of success are 
limited. Certain positions in the sequence are critical to the protein's structure/function 
relationship, e.g. such as various sites or regions directly involved in binding, activity 
and in providing the correct three-dimensional spatial orientation of binding and active 
sites. These or other regions may also be critical determinants of antigenicity. These 
regions can tolerate only relatively conservative substitutions or no substitutions (see 
Wells, 1990, Biochemistry 29:8509-8517; Ngo et al., 1994, The Protein Folding Problem 
and Tertiary Structure Prediction, pp. 492-495). However, Applicant has provided little 
or no guidance beyond the mere presentation of sequence data to enable one of 
ordinary skill in the art to detemiine, without undue experimentation, the positions in the 
protein which are tolerant to change (e.g. such as by amino acid substitutions or 
deletions), and the nature and extent of changes that can be made in these positions. 
Although the specification outlines art-recognized procedures for producing and 
screening for active muteins, this is not adequate guidance as to the nature of active 
derivatives that may be constructed, but is merely an invitation to the artisan to use the 
current invention as a starting point for further experimentation. Even if an active or 
binding site were identified in the specification, they may not be sufficient, as the 
ordinary artisan would immediately recognize that an active or binding site must assume 
the proper three-dimensional configuration to be active, which conformation is 
dependent upon surrounding residues; therefore substitution of non-essential residues 
can often destroy activity. The art recognizes that function cannot be predicted from 
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structure alone (Bork, 2000, Genome Research 10:398-400; Skolnick et al., 2000, 
Trends in Biotech. 18(1):34-39, especially p. 36 at Box 2; Doerks et al., 1998, Trends in 
Genetics 14:248-250; Smith et al., 1997, Nature Biotechnology 15:1222-1223; Brenner, 
1999, Trends in Genetics 15:132-133; Borketal., 1996, Trends in Genetics 12:425- 
427). Due to the large quantity of experimentation necessary to generate the infinite 
number of derivatives recited in the claims and possibly screen same for activity, the 
lack of direction/guidance presented in the specification regarding which structural 
features are required in order to provide activity, the absence of working examples 
directed to same, the complex nature of the invention, the state of the prior art which 
establishes the unpredictability of the effects of mutation on protein structure and 
function, and the breadth of the claims which fail to recite any structural or functional 
limitations, undue experimentation would be required of the skilled artisan to make 
and/or use the claimed invention in its full scope. 

To summarize, due to the large quantity of experimentation necessary to 
determine how to use noggin polypeptides therapeutically, the lack of direction/guidance 
presented in the specification regarding the same, the absence of working examples 
directed to the same, the complex nature of the invention, the contradictory state of the 
prior art, the unpredictability of the effects of BMPs or BMP antagonists when 
administered after birth, and the breadth of the claims which fail to recite limitations 
regarding what disease should be treated and what effect is to be expected, undue 
experimentation would be required of the skilled artisan to make and/or use the claimed 
invention in its full scope. 
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Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth C. Kemmerer, Ph.D. whose telephone number 
is (571) 272-0874. The examiner can normally be reached on Monday through 
Thursday, 7:00 a.m. to 5:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Nickol, Ph.D. can be reached on (571) 272-0835. The fax phone 
number for the organization where this application or proceeding Is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would lil<e assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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